N eurological conditions and injuries, such as stroke, traumatic brain injury, spinal cord injury, and Parkinson's disease, present a global burden. Of 10 disorders in the three highest disability classes, 8 are neurologically related (Menken, Munsat, & Toole, 2000) . In adults, neurological conditions can lead to significant functional impairments, including hemiparesis and mobility limitations (Mozaffarian et al., 2015) . The economic cost of treating and managing clients with neurological injuries (CWNIs) is large and includes not only the cost of treatment but also lost productivity on the part of the CWNI as well as the caregiver or family members (Gustavsson et al., 2011) .
Rehabilitation for neurological conditions has been shown to improve recovery outcomes and decrease functional limitations (Cifu & Stewart, 1999) . To date, the evidence supporting the effectiveness of home exercise programs (HEPs) in improving patient outcomes has been equivocal. One scientifically evaluated HEP is the family-mediated exercise intervention. Family members are trained in individualized exercises that they help the adult with stroke complete (Galvin, Cusack, O'Grady, Murphy, & Stokes, 2011) . Use of family-mediated exercise for 3 mo has resulted in increased active range of motion and mobility, improved community reintegration, and decreased caregiver burden, but only mobility gains were significant at 3-mo follow-up (Galvin et al., 2011) . Greater adherence to an HEP among patients with neurological injuries leads to increased functional recovery, improved patient outcomes, and greater patient satisfaction Reker et al., 2002) . Unfortunately, adherence to routinely prescribed HEPs in the stroke population is low, with many patients participating for only a short period of time (Jurkiewicz, Marzolini, & Oh, 2011) .
In addition to studying the effectiveness of HEPs, many researchers have compared experimental home-based interventions with usual and customary care, but clear, unified, evidence-based clinical guidelines and recommendations for standard or usual HEPs are lacking. As an example, U.S. guidelines on rehabilitation for people with stroke include the American Heart Association/American Stroke Association-endorsed guidelines (Duncan et al., 2005) and the VA/DoD Clinical Practice Guideline for the Management of Stroke Rehabilitation (U.S. Department of Veterans Affairs, U.S. Department of Defense, & American Heart Association/American Stroke Association, 2010). These guidelines include statements on using community rehabilitation programs if necessary but do not offer any recommendations for HEPs or clearly define the components of an HEP or provide standard procedures.
The equivocal evidence supporting the effectiveness of HEPs and the vague clinical guidelines highlight the gap in evidence and in the scientific process. To provide occupational therapists with sound evidence supporting the effectiveness of HEPs, the first step is to understand current practice. Therefore, the purpose of this study was to describe current occupational therapy practices in the usage, prescription, and clinical reasoning process supporting HEPs for CWNIs.
Method

Participants and Procedure
This study involved a survey approach and was approved by the University of Southern California's institutional review board. The names and addresses of 22,150 members of the American Occupational Therapy Association (AOTA) were purchased from AOTA's list rental service following the organization's guidelines (members may opt out). Surveys were mailed to 2,000 occupational therapists who were selected via computer-generated randomization of every fifth name of occupational therapist members. Surveys were distributed via mail, and respondents had the option of returning the paper survey via the enclosed stamped envelope or completing the online version of the survey. The criteria for selection were based on a Boolean search of the following list rental categories: 
Data Analysis
Data were entered into a REDCap database (Harvard Catalyst, Boston), validated for accuracy, and checked for missing data. Data were exported to Excel (Microsoft Corp., Redmond, WA), and surveys returned from occupational therapists who were no longer practicing or who held administrative or management positions were analyzed separately. All check box and Likert-scale questions were analyzed using descriptive statistics and frequencies. Post hoc correlations were calculated to identify potential relationships between survey respondent demographics and questionnaire responses.
The open-ended question about HEP dosage was coded separately by the author and one other researcher, and the answers were grouped into categories for descriptive statistics analysis. The other open-ended questions-those related to HEP prescription and progression-were coded by the same two researchers, and themes were allowed to emerge from the data. Occupational therapists who indicated that they did not prescribe HEPs were grouped, and their data were analyzed separately using the same methods.
Results
Of the 2,000 surveys sent out, 384 were returned (19.2% response rate). Of this total, 24 surveys were unusable because they were marked return to sender (n 5 9) or the occupational therapist indicated that he or she was retired, no longer practicing, or working in an academic setting (n 5 4). Additionally, 11 respondents indicated that they do not prescribe HEPs because (1) they do not work regularly or with subpopulations appropriate for the prescription of HEPs (n 5 1), (2) clients are unable to perform HEPs because of the treatment setting or diagnosis (n 5 4), (3) HEPs are not the main focus of treatment (n 5 2), (4) there are issues with client or caregiver compliance and follow-through (n 5 2), (5) safety reasons preclude the prescription of HEPs (n 5 1), and (6) they prescribe other exercise programs (n 5 1). The results described in the sections that follow are based on the 360 usable responses.
Demographics and General Clinical Practice
Respondent characteristics are presented in Table 1 . The majority of occupational therapists worked in hospital-based settings and treated a diverse range of neurological conditions. The most frequently treated condition was cerebrovascular accident (n 5 307). No statistically significant correlations were found between demographic variables and HEP content, dosage, and client or caregiver education.
Home Exercise Program Content, Dosage, and Client and Caregiver Education
The majority of occupational therapists (94%) reported prescribing an HEP for CWNIs. The content of these HEPs varied greatly across occupational therapists ( Figure  2A ). The most commonly prescribed activities-each selected by more than 250 occupational therapists-were fine motor activities, active range of motion, active assistive range of motion, and whole or partial activity of daily living (ADL) tasks. Occupational therapists were able to state how many days per week they prescribed an HEP for a CWNI, and the most common dosage was 16-30 min daily. Some felt that prescribing anything >30 min/day was burdensome to clients and thus reduced adherence rates.
Methods used to educate CWNIs about an HEP included providing paper copies of the exercises (n 5 307; 85.3%), demonstrating exercises (n 5 320; 88.9%), asking the CWNI to demonstrate the exercise (n 5 309; 85.8%), providing a handout with text and pictures (n 5 290; 80.6%), asking the CWNI to practice in front of a mirror (n 5 128; 35.6%), and videotaping (n 5 29; 8.1%) or photographing (n 5 41; 11.4%) the CWNI for his or her own review later. Similarly, methods used to educate caregivers included providing handouts with text and pictures (n 5 316; 87.8), answering questions (n 5 306; 85.0%), demonstrating exercises (n 5 312; 86.7%), providing hands-on learning (n 5 218; 60.6%), providing hands-on learning with return demonstration (n 5 287; 79.7%), and allowing caregivers to take pictures or videos for later review (n 5 72; 20.0%). Although many occupational therapists reported providing CWNIs and their caregivers with paper handouts, only 17% had CWNIs 
Likert-Scale Questions
Categories: strongly agree, agree, neutral, disagree, strongly disagree Question Phrasing: Choose the option for each statement that best fi ts your opinion. There are no right or wrong answers.
• I prescribe HEPs because I want to give my clients with neurological conditions the best opportunity to start getting better.
• I prescribe HEPs for all of my clients with neurological conditions, regardless of diagnosis.
• I prescribe HEPs because consistency is important.
• I usually prescribe an HEP on the day of evaluation or during the second treatment session.
• I prescribe HEPs because it helps clients meet goals that cannot be met with the limited amount of one-on-one therapy allotted.
• HEPs reinforce carryover into the client's environment.
• HEPs allow for a more rapid and effective return of function.
• I have clients complete a check box list of exercises to track their adherence.
• Caregiver feedback is a source of monitoring HEP adherence.
• Verbal statements from the client is how I track HEP adherence.
• I progress a client's HEP based on observed functional changes in treatment sessions. • I progress a client's HEP based on client self-report of functional changes.
• Proactive clients are more likely to be compliant with HEPs.
• A client's insight, memory, and attention affect their compliance with an HEP.
• After discharge, most clients do not continue their HEP. complete a paper checklist to track adherence. The majority (71%) relied on verbal statements from the CWNI or their caregiver to track adherence.
Clinical Reasoning
Occupational therapists reported several factors that guided their clinical reasoning for prescribing HEPs for CWNIs. Client priorities and goals were a primary factor. As 1 occupational therapist stated, "It's based on what they want to achieve." As expected, the client's deficits and functional abilities guided the choice of exercises and the dosage and progression of an HEP over time. Many occupational therapists noted that cognitive deficits played a large role in their choice of activities and timing when prescribing an HEP. More than 90% of occupational therapists agreed or strongly agreed with the following statements: "Proactive clients are more likely to be compliant with HEPs" and "[Clients'] insight, memory, and attention affect their compliance with HEPs."
Occupational therapists were less in agreement with regard to the practices used to implement and progress (e.g., update or modify) an HEP ( Figure 2B ). For instance, the point during treatment at which the HEP was implemented varied across occupational therapists. Some prescribed an HEP for CWNIs during the first or second session of treatment because, as 1 occupational therapist stated, "Since the client is the one who will live with [the] deficits, early engagement and ownership is essential." The methods and clinical reasoning skills used to progress an HEP also varied across occupational therapists. Many relied on observed functional changes in treatment sessions, and others based their decisions on client or caregiver report. Some occupational therapists reported that they used a variety of strategies, such as "clinical progression seen in therapy sessions as well as info [rmation] gleaned from [the] patient and/or caregiver."
Perceived Benefits of Home Exercise Programs
Prescribing HEPs for CWNIs had many reported benefits. The major theme that emerged from qualitative analysis was that the "client is an active part of rehabilitation/ recovery." A majority of occupational therapists reported that carryover or generalization of an HEP was a benefit because "[it allows for] continuation of services at home when they may not otherwise be available and gives [the] client control over recovery." More than 95% of occupational therapists agreed or strongly agreed with the statement "HEPs reinforce carryover into the client's environment." Occupational therapists also described the formation of an HEP routine by the client as a benefit. For example, occupational therapists felt that an HEP "is a good opportunity to give patients and their family a chance to improve their well-being on their own and create good health habits in their lives." Nearly 90% of occupational therapists agreed that the amount of one-to-one occupational therapist services that insurance covered was insufficient to meet client goals and was thus a primary reason for prescribing an HEP.
The client factor-related benefits of an HEP included a reduction in deficits, prevention of decline, and allowing for neuroplasticity to occur. Several occupational therapists made comments specifically related to the link between the amount of therapy and the physiological and neurological changes after a neurological Frequencies are based on the number of participants reporting for each question. b Percentages may add to more than 100% because survey respondents were able to select multiple options for some survey questions.
injury: "HEPs reinforce brain-to-body connections. Regular opportunities to engage in motor planning and motor control activities are beneficial to overall brain/ neurotransmitter functioning."
Discussion
The purpose of this study was to describe current occupational therapy practices in the usage and prescription of and clinical reasoning process underlying HEPs for CWNIs. Much was gleaned from analysis of the survey results, resulting in three areas of discussion. First, the HEP dosage prescribed by most occupational therapists did not align with their statements regarding motor learning and neuroplasticity. Second, the activities prescribed focused heavily on preparatory activities. Third, although most occupational therapists were in agreement on the rationale behind an HEP, there was less agreement on the methods of implementation.
In response to the open-ended questions regarding the clinical reasoning supporting an HEP, many occupational therapists specifically mentioned the terms neuroplasticity and repetitions. Recent studies exploring interventions such as high-intensity task-oriented training (Outermans, van Peppen, Wittink, Takken, & Kwakkel, 2010; Yang, Wang, Lin, Chu, & Chan, 2006) , constraint-induced movement therapy Wolf et al., 2006) , and task-specific training (Bayona, Bitensky, Salter, & Teasell, 2005; Hubbard, Parsons, Neilson, & Carey, 2009) have been founded, in part, on concepts demonstrated in animal models: The more repetitions and practice achieved, the higher likelihood of changes in both the brain (neuroplasticity) and associated functional outcomes Note. AAROM 5 active assistive range of motion; ADL 5 activity of daily living; AROM 5 active range of motion; fx 5 functional; HEP 5 home exercise program; IADL 5 instrumental activity of daily living; PROM 5 passive range of motion; tx 5 therapy. (Nudo, Plautz, & Frost, 2001) . The exact number of repetitions, length of time per session, and length of time required for the intervention to produce lasting changes are unknown in humans (Kleim, Barbay, & Nudo, 1998; Nudo & Milliken, 1996; Nudo et al., 2001) . A closer look at clinical practice reveals low intensity of in-clinic treatment sessions (Lang et al., 2009) . On the basis of this study's findings, a program lasting only 16-30 min is likely insufficient to produce the outcomes described by occupational therapists (i.e., neuroplastic changes), even as an adjunct to one-on-one therapy or other daily activities. Engagement in daily activities (such as bathing, cooking, or shopping) was mentioned by many occupational therapists, but most described needing to prescribe a specific HEP. Further research on the dosage and intensity of HEPs for CWNIs will help build an evidence base for occupational therapists.
The content of HEPs described by occupational therapists heavily comprised preparatory activities such as stretching, active range of motion, and fine motor activities. Contextual practice of ADLs and instrumental activities of daily living (IADLs) is critical to recovery; the home and community environments should be used to provide CWNIs with opportunities to improve their abilities (Radomski & Trombly Latham, 2014) . HEP tasks should relate to client goals and not be solely focused on building functional capacities. For example, Lang and Birkenmeier (2014) provided guidelines for an HEP as part of their Upper-Extremity Task-Specific Training Program that include client identification of intrinsically important tasks in order to increase adherence. Occupational therapists should also seek to explain clearly to their CWNIs the relationship between preparatory activities and achievement of goals.
The variety of methods described by occupational therapists to translate theories and evidence into practice may reflect the true client-centered nature of care (Cott, 2004) . Many occupational therapists used the term evidence or evidence-based practice in their open-ended responses, but few cited specific studies. The fault for this shortcoming in practice may lie with the practicing occupational therapist. Many lack sufficient means, time, and knowledge to access up-to-date literature. However, AOTA's Occupational Therapy Practice Guidelines for Adults With Stroke (Wolf & Nilsen, 2015 ) also had few references to HEPs: "Discharge recommendations may also include . . . home programs designed to help the survivor carry out needed therapeutic activities or exercises" (p. 19). The lack of clear program descriptions limits the ability of both researchers and occupational therapists to clearly describe the translation from theory and evidence to an HEP to be used in practice or a trial. Future research should focus on identifying the active ingredients in an HEP prescription and the mechanism of action. This identification will not only allow for reproducibility across clinicians and studies (Dijkers, 2015) but also help occupational therapists to better describe the rationale for an HEP to the CWNI and caregivers.
This study has several limitations. First, participants were randomly selected from several AOTA list rental categories and may not be representative of all occupational therapists who treat CWNIs. Second, the response rate was lower than the current response rate for mixedmethod survey studies (60%), which also suggests that this study may not be representative of the practices and opinions of all occupational therapists who treat CWNIs. Third, the diversity in diagnoses, ages, and time since injury of CWNIs makes it difficult to provide evidence and suggestions for a single client population. Follow-up studies with subgroups (e.g., people with Parkinson's disease or stroke) are currently planned, and some are in progress. Fourth, the use of Likert-scale questions leaves the responses open to bias. The person completing a survey may interpret the phrasing or anchors on the scale differently than the researchers.
Implications for Occupational Therapy Practice
Current occupational therapist practices with respect to HEPs for CWNIs include a prescription for at least 16-30 min of daily practice per day, a mix of preparatory and ADL-and IADL-based tasks, and a clinical reasoning process grounded in evidence and theory to support recovery. The implications for occupational therapy practice are as follows:
• Client goals guide treatment planning, strategies, and choice of activities to ensure true client-centered care in the provision of an HEP.
• Occupational therapy practice guidelines are a resource for implementing evidence-based practice but include few guidelines or recommendations for HEPs to guide occupational therapy decision making.
Conclusion
Although HEPs are frequently prescribed by occupational therapists in clinical practice, little is known about the content, dosage, and clinical reasoning processes for use with CWNIs. Clinical practice guidelines contain limited evidence to support the use of HEPs and are frequently vague in their descriptions. The purpose of this study was to describe current use of and clinical reasoning processes underlying HEPs for CWNIs through a survey. Survey respondents were able to clearly describe the benefits and clinical reasoning supporting HEPs for CWNIs. However, the respondents varied in their prescriptions and included preparatory activities and programs that are not in accordance with current literature on motor relearning and neuroplasticity. Future research on the dosing of HEPs and the connection between theory and clinical implementation is necessary to improve evidence-based practice. s
